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TIRE TREAD AND TIRE CONTAINING SAME 
RAP*rr T ROTiNn of thf tw^tton 

Eield of ..the invention 

[nnoi] The present invention mur^ms a ti re relatpg to a tread for a tire and a tire 

containing saniecQm prisingit The invention applies , nn t ahly, in particular to the 

propcrgooji operation of the electronic nWir r s I n * HpH apparatus on baajxLa vehicle 
equippcdiiU^d with such tires-arid, in particularron a vehicle of thf passenge r vdiitl e=car 
type. Thus, the invention applies; for example; to the quality of radio =wave reception from a 
radio set provided e quipment inside such a vehicle, and/or to the reliability of an electronic 
device provided inside a tire *g i li pp i ng Hm< fi tted nn tb 1g vehicle. 

Related 

[0002] It is known that the tires of a vehicle arebecoEae charged and discharged by a 

triboelectric effect on mnningw hen travelling, and that the corresponding L - har^ rharging and 
discharg e d i s ch a rg ing sometimes interfere, via electromagnetic disturbances, under 
ceilainapecific weather conditions, with the electronics Inadcrj-onJiQard the vehicle, for 
example; with a-radio sH - i ns t all e d i n eqntpmp^t on b n ard the vehicle. -andjiiore particularly 
when said setequipment is used in amplitude -modulation - mode , 

jfiMj U Wliat notably occurs, o iiI ii jrMrlkiil a^^bea passing from a first r unning sectioruuf 
tr a ve l to a following second section wfrrtof travel which s h^prHb it and whir 
physical characteristics diffe re n t from those of sardthe first section, such as < 
different elcctriceiectricjal conductivity and/or structure and/or relief, is-a-sudden di s charge 
by dis ch ar ging via the tread of each tire of the charge accumulated on said first section 



[Q 0Q4] Such successive miming sections mrr nf travel may for exampl e, c o nsist he 

formed respectively of an electrically insulating material, such as asphalt, and ofan 
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electrically conductive material, such as thosethai used for metal joints of a bridge, for 
manhole covers or fa r rail marl railway rails. 



[0005] It is also known that thosethese sudden discharges and the electromagnetic 

disturbances t ha t ivmwhirh may result therefrom are all the more marked, as~the tr e ad 
ma te rial i s notably mnre j in particular electrically insulatin g, up o n passage from die fust 
a i- hial miming is the material f orming the tre a d , whe n passing during trave l on on e a nd fop 
s ame fir s t section to one and the samp second ac t ual section. 



[0006] Now, it so-happens that many a numbejLQf current tires are 

characterizcd characterised by a high content of non-electrically conductive reinforcing filler, 
such as silica, wrtrrthe intended dcsircd advantageous effect of i whi ri n^ whirh js t o rednee thp 
hysteresis losses during travel and, consequently, the rolling resistance of the tires, sosucJi 
that the fuel consumption of the corresponding vehicle is lik e wisea kQ reduced. 

[0007] One disadvantage of these tires resides in is the relatively high resistivity of the 

trea^fmaterial; of the tread, thp resist of which ^sometimes has t he eff e ct o f geneiatingj a 
g enera t e said electromagnetic di s turbances di s turban ce^ under certain weather conditions. 



ST 1M1UAR Y QF THE T NVFNTTOTvf 



[0008] The object of the present invention is to propose a tfrr-trea d for a tire and a tire 

containing sameenmprising it, said tread, based on an electrically insulating material, being 
defined laterally defin e d by two sidewalk joininglatftra l fares nonnesting radially inner and ( 
outer faces tngethnr, which make it possible to minimise omvhen passing from the-said first 
section to the-said second section, to minimiz e the energysiisiigjh of the electrostatic 
discharges o f from the tread of each tire and; therefore; to mimiiiizei TiiniTnjse the 
aforementioned electrostatic disturbances. 



[0009] F o r t hat puip u se, T o t hi s end , a t read for a tire tread-according to the invention 
eontainscornprisf^ on its circuni-fei e nce circu mference at least one conductive layer 

apprec i ably j oi n i ng t hf > i d iAMlk simsfantia1]y rp m rc tfn£ said late ral faees togef T^r said 
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layer having a resistivity tesslow^r than that of the-said insulating material, which is provided 
on both sides of said lay e r o r of each at Ipast onp layer in said tread. 

[Oftl 0] This tread structure, which iswheri used for a set of tires ftg ii ipp i ngfitteri on a 

vehicle with an i nR t all ff HonhoarH radio receiver, makes it possible, notably i n p a rt i cu la r, to 
reduce significantly the radio interference which canma^ be H n te r teHnotired in amplitude 

modulation npnn run ni ng nvrr moHe, whpn travelling nn electrically conductive road 

elements, under certain weather conditions. 

[0011] According to ao&e variant embodiment of the invention, the-said-< 

lay e r or each at least on e conductive layer appreciably j o ins t h e said sid e walls, ; 
connect s sa id l a t e r a l fa c e s together , s u ch that it is interrupted opposite at least one of them. 

[0012] According to another variant embodiment nfarmrHipg to the invention, the-said 
conductive lay e r or e ach at least one conductive layer appreciably j o in s t he said sidewalls, 
so s ubstantially connect s s a i d l a ter al f ac e s t og et h er, s uch that it is interrupted opposite said 
radially inner and outer faces. 

[0013] According to another characteristic of the invention, the-said conductive layet 

or each at least one conductive layer is roughly substantiallv parallel to the-said outer face. 

[0014] According to another characteristic of the invention, the-said tread 

containscomprisps a single conductive layer provided at a distance-away from bothanfeajid 
the oth e r of said inner and outer faces which is greater than or equal to one-quarter olthe 
thickness of said tread. 

[001 5] -Sai d Prefe r a Hly, saiH distance is pref e rably equal to half the thickness of said tread. 

[QQ16] - Th ePrefeTahly , the resistivity of said conductive layer is pmfcMhly marte to fre less 
than or equal to 10 8 ft Q.cm, the resistivity ofthe said insulating material being i 
greater than or equal to 10 8 fi- Q.cm. 
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[Q017] According to one particular embodiment of the invention, thc-said tread f urth e r 

rnn t a i nc fjjrtli^r m or? c ompri s e s at least one conductive film; which is provided to connect the 
said inner and outer faces together electrically. 

[0018] - ThftPrffCTflhly, said tread then pmfrrahly c .nn t n i n gromp rkpfi two conductive films 
which are respectively provided ortat the locations of the-said s iHr raalklatpral fares 

[0019] - mEven more preferably fnr this embodiment, said films are al so prefer ably extended 
respectively overon said outer face by two electrically conductive circumferential peripheral 
bands. 

[0020] According to a variant of this particular embodiment of the invention, the-said 

tread c o u t ams c ornprises , between said s i rVwalklatRral fares, at least one electrically 
conductive film which connects said inner and outer faces together. 

[0021] According to another variant of this particular embodiment of the invention, 

thc-said tread con t ains, on on e sid e co m pri s e s, fir s t l y , at least one inner ribb o n 
f. n n Hii r. t n iTnnHTir.tive strip connecting said conductiv e lay e r or e ach at leas t on e conductive 
layer to said radially inner face and, on t h r nHi^rnirthprmnre j at least one o u te r rubber 
c o nduc tor e xt e rn a l c ondu c t i ve s trip connecting said c o nduc t ive lay e r or e ach at least one 
conductive layer to said radially outer face. 

[00 22 ] A tire according to the invention is Hps i gn^H t o mn t ai nsnrh that i t comprise 

said tread according to the invention. 

BRIFF nFSrPTP TTON OF THF D ft A WINGS 

[0023] The afnr^a ul afnrprnRntinnrrl characteristics of the present invention, as well 

asaad others, will be better understood by reading the following description of a w o rkiug an. 
eyample of Rrnhnrji'm^nf of the invention, given by way of illustration and wi t hou tbut not o f 
limitation, said description refatmgbcing given in relation to the altadie d appendsd drawings, 
amongin which: 
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[0024] Fig 1 is a diagram r»f a radial sertinn nf a trpad arrnrdjrig tn a first ernhnrjirnent ff 

the invention, 

[0Q25] F i g ? is a diagram of a rad i a l sect i on of a t read a ccord in g to a second embod im e n t of 
the invention, 

[0026] Fig. la is a schematic viewdiagcam in radial section of a tread according to a 

first variant nf said first pmhndimgnt of the invention, 

[0027] Fig. 2a is a sch e ma t ic viewd iagram in radial section of a tread according to a 

first variant of saicL second embodiment of the invention, 

[0028] Fig 1 h is a diagram in radial sertinn nf a trpia r| acc o rding to a s econd v ariant nf sairj 



[00 2 9] Fig. itt2b is a s r .l ifi ma tir . v i Vwdiagram in radial section of a tread according to a 

fn-stseoond variant of said frrstsecond embodiment of the invention, 

Fig. 2a is a sch e matic view in radial sec t i o n of a tread according to a first e mb o dim e nt 

o f said second embodiment of t h e invention, 

Fig. lb is a sch e matic view in radial section o f a t read according to a s e cond varian t of 

said first embodim e n t of t he invention, 

Fig. 2b i s a sch e ma t ic view in radial section uf a tread according to a second variant of 

said s e cond embodimen t of t h e inventi o n, 

[00 3 0] Fig. 2c is a schematic viewdia gram in radial section of a tread according to a 

third variant of said second embodiment of the invention, 

[0031] Fig. 2d is a schematic vi e w diagEana in radial section of a tread according to a 

fourth variant of said second embodiment of the invention, and 

[003?] Figs. 3, 4 and 5 are tes texperimental graphs illustrating the sound level of the 

radio interference in amplitude =modulation mode^which was were detected under identical 
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eonditions nn running, fnr travel with tires OnwiuVa conventional tread, nrrwith a tread 

according to Fig. 1 and ort&ditLa tread according to Fig. 2:2 



DFTATT FF> PFSr^TPTION OF THF TTsJVFNTTr»J 



[0033] The tread r e printed 1 illustrated in Fig. 1 pres e n t s a roughly haSA 

substantially trapezoidal radial section solely for purposes of simplification. It ts^to w-ill be 
understood that it could have any shap a d^mfrdforrn jndged appropriate, including tread 
patterns, could be pre se n t ed for the type of tire chosen selected . 

[0034] This tread 1 is defined by a radially inner face 22, intended to lie opposite fag 

lorn ted facing the different reinforcements of a tire (not r qn -ft sffn tr d shown ) J by a radially 
outer face 5X intended to turn oney-a Uc-in contact with the groun d when travelling and by 
two sidewalls la t e r al fa c e s 4 and 5 connecting together the two opposi tefa dng pairs of lateral 
edges 6, 7 and 8, 9 of the-said faces 2 and 3. 

[003 5] The tread 1 basis based on an electrically insulating has a , rnnsk ti i m material, for 
example , of a nonconduitive one c ompr i s ing a non-condu c t i v e reinforcing filler, such as 
silica. 

[003 6 ] As can be seen in the exarrrplcEiamplc of Fig. 1, the tread 1 contains compiis^ on its 
circumfei-eiice ciiciup fcrenre j a conductive layer 10 which appreciably j o ins the said 

s i dewalk 4 an d 5 msnhstantially ponte s S aid l a ter al f anes 4 arv] S together sin-h that the 

aforementioned insulating material is provided radially on both sides 1 1 and 12 of said layer 
10. 

[0Q 37] In the example of Fig. 1, the tread 1 mn t a i n^ nrnprises a single conductive layer 10 
which is provided Trmghrysiihstantially parallel to the-said outer face 3. 



[0038] However, a tread 1 according to the invention could tun l diii m ight com prise a 
plurality of such conductive layers 10, as I n n g ^p rovide^ fbat said insulating material is 
provided on both sides of each layer 10. 
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[0039j More ^ i n . i fl 1^11^ >rpri gel y the conductive layer 10 mEektingJUi the example of Fig. 1 
is situa te dl ocateji at a distance away^from ei t her ofb neja: thejjlheJUif said inner and outer 
faces 2, 3 which is preferably greater than or equal to one-quarter oXthe thickness of the tread 
1. 

[0040] As can be seen in this wrnTi iii ^ ^xmnpl e emlwliririRri^ said conductive layer 1 0 

is, even more preferably-pfact d^imvided at arjxqual distance from said inner and outer faces 
2 and 3. 

[0041] It will be observeda oteii that a conductive layer 10 according to the invention 

is charac te rizcdch aract^ri snrj by s l ow e r resistivityress than that of the zone 1 3 occupied by 
said insulating material, in the tread 1 , 

[004 2 ] By way of example, the resistivity of said conductive layer 1 0 is 

Hp s i pn ft HarrangRH to be less than or equal to 10 8j fi- Q.cm, wrrHewiejsas the resistivity of said 
insulating material is intendeda m ngsd to be greater than or equal to 10 8 -fr Q.cm. 

[0043] The conductive layer 10 consis ts , i s for example , of an elastomer c o mp o und 

formed of a m\x nf plastnmpr^ ^<?h filled with carbon black, the rrmtent nf rarhnn black 

content being H r t nm i nffH hy stf arMwIing to the desirM=resistivi1y-sxttigrrt. 

[0044] According to a variant embodiment of trratthis conductive layer 10, it canmag 

be obtained from a liquid solution which is applied otUjq one of the parts 11, 12 of the tread 1 , 
said solution comprising an electrically conductive compound om and a r l i ln t i n n Hiliiting 
solvent. 

[004?] Furthermore, said conductive layer 10 canma^ have a variable thickness 

compared towith that of the tread, .iir^ a mple advantageously ranging, for exaniple, of 
between 0.5 mm and 2.5 mm, for a total thickness of Ihejread I Av^ i v i p i ng au ' mn il nf ahnnt 

[0046] Tests were m i ulu Ur ulp ftrfnrmpH with tires; each r.nnM i n i n g mmp Hsitig a tread 

1 of the type illustrated in 1 J as Higrngg^ H n w in thr Examples. 
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[0047] They re v e al e d. i n si de T hng within a vehicle equipped with a radio receiver operating 
onin amplitude ^modulationjnode and tested wh i l e t ravel in g tra veiling on a road 
r . r tnM i ii i i i ^ rnmprising metal sections, such as manh n lfi rn v er smarthnleg and/or metal bridge 
joints, th ere i s exhib i ted a significant reduction otln the electrostatic discharge on when 
entering thosc&ese sections and, consequently, otln the radio interference which can be 
detected, under certain weather conditions. 



lflu4K]_ -TrrrsTh£i£ results in a nutabl ea. 

t forJhe passengers. 



t improvement in tJieJistening 



[004*)] Fig. 2 illusliales show^ a second embodiment of the tread 1 of Fig. 1 , the 

elements of^amethg re of which ar c repe ated identically repeat e d ther e bein g icsp ta ively 
identified, respectively by m i m ri i^lmirnhered references increased by 100. 

[ 0 Q5 0 1 A tread 101 according to Fig. 2 is distinguished from said tread 1 in that it 

further containsfiirthermore comprises at least one radial conductive film 1 14 which is 
provided to make an elec t ric cnnnr^ ti u ii uT eWtrieall y c o nnect the outer face 103 to the inner 
face 1 02 of tire-said tread 101. 



[00^1] In the workup v ample r>f emhndjrnent of Fig. 2, it can be seen that the tread 

101 mni>jiiikrmr>prifteR two conductive films 1 14 which are respectively provided ortai the 
locations of the s i d e walk lateral fanes 104 and 105 of said tread 101 and which~are, 
preferably^are extended respectively oreron said outer face 103 by two circumferential 
peripheral bands 115, mVewtrewhieh are alsn conductive and of variable width. 



[0052] It T^tomH be noted that thethese conductive films 1 14 canmay have a different 

thickness diff e ient from that ofthe said conductive layer 1 10. 

[QQ53 ] As for the resistivity of said films 1 14, it is preferably ro nghly snhfitantially 

equal to that of said layer 1 10 in this w o rking example 
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[0054] Tests were also r.nnHiir.teny.anira1 ^ w i tn tires each ron t a i n i ng mmprising a 

displayed a significant reduction ofthcin electrostatic discharge tnmhen entering the 
aforementioned sections refeiT e d a ri th referenc e to nrthe working example -o f emb od im ent of 
Fig. 1 and also a significant reduction of the possible in-any radio interference r e sul t ingw M& 
results therefrom. 



[ft(K5] W it l i rff f ffi¥> np ff^ftfpiTing to the w o rking examples nf ftrnhrtriirnent whirh havp jnct 

beer^described, it is^o will be observeda otexl that the treads 1,101 according to the invention 
f urth e r r e duc e th e hyster e sis losses ol f u rthermore imp a rt t o the tires incorporating them 
i-ftHnrpH h y s tere s i s lo ss e s during travel, in the same way as a tread withbascd on the same 
insulating material Haw iiir .lnH iii grnmp rigmg a low-hysteresis reinforcing filler, such as silica. 



[0056] it is^to wi lLaisa be fui th e i noted that the axial conductive layers 10, 1 10 

according toof Figs. 1 and 2 do not;^ach in practice , each pres e n tfaa^e a strictly linear radial 
section lik e t he on e schema t ically r e pr e s e nt e d a sis i n d icated ^^\mm^\\r.^\\y i but a more 
ofor less irregular section resulting , whif^h r^sulte from the pressure stresses inherent to 
moldmg ir uth e mould i ng of the tire. Each conductive layer 10, 1 10 mnlHmig h^ for example, 
presenthflve a radial section t ha t is appr e ciably rippl e d which i s s ub s t a n tially undulating, or in 
the form of broken lines, provided that it extends between the-said sid e wall s lateral faces 4, 
104 and 5, 105 and over the entire circumference of the tire incorporating it. 



[QQ57] Figs, la and lb; on-the one hand, and Figs. 2b, 2c and 2d; on the otheriiajid, 

illustrate variant embodiments of the treads r e pres e n t ed shown in Figs. 1 and 22, respectively, 
the elements of i luise i nthese Figs, la, lb, 2b, 2c and 2d which fMfrHperJSaan functions 
similar to those of the elements mof Figs. 1 and 2 being identified by the same numerical 
references. 



[00^8] The treads 1 of Figs, la and lb, 44t y -tWfn11nwiTi S the ^rnpV Q f Fig. 1, are 

also s o designeds ucJi that the conductive layer 10 wiucJxeach of them con t ains 

i connects the-said sidewalls lateral fa^g 4 and 5 ~5 together. 
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[PQgQ] More i r ii j ll yp rerise^ the layer 10 of Fig. la is interrupted opposite each 

of the sid e walls lateralJaces 4 and 5 of the tread 1 , that is; -to.say-that each of the lateral edges 
10a, 10b of said layer 10 is awaydistant from the opp o si t e sidcwall late ral o ppo si n g Jace 4 or 
5. 



[nn^n] w;n». - m i 1 i m i ^ tin njn n fm-limitative marmpr, each edge 10a, 10b canmay be 
s eparate d distant from the l a ter a l f ac e 4 or 5 opposite s id e wall 4 or 5 by a distance 
grpralywhirh may for examplerfeeipai 5% of the width of the tread txmi^M the STte locatio n 
of said layer 10. 



[0061] 



It Tsix7 will be noted that in such a lay e r 10 acc o rding t o t ha ti 

i variant embodiment might hfk g n ch th a t only one of its lateral edges 10a 
or 1 0b migh t b eis distant from the o pposi te sidcwall l a t e r a l f ac e 4 or 5t5 o pposite. 



[0062] As for the layer 10 of Fig. lb, it drffer sis distinguished from that of Fig. la in 

that it is WWnirtnermnre interrupted opposite the-said inner and outer faces 2 and 3 of the 
tread 1, that is; to sa y th a t it h as between its edges 10a and 10b it pres e nts a plurality of 
interruptions 10c in the form of circumferential grooves. 



[0063] The treads 101 of Figs. 2a to 2d, lik e ma tfbl lowing the examp le of Fig. 2, are 

also s o de s igne e te ucJi that the conductive layer 1 lO^hich each of them contains a p pr ec iabl y 
joins t h e said sidewalls 104 and 105. It is t ocompri s e s s ubstantially connect s s a i d lateral 
fares 1 04 anH 1 0S together Tt will be understood that a tread 101 according to one of 
thtjse£h£££ Figs. 2a to 2d cotridnriight for example; be so design e d s uch that the conductive 
layer 110 it con t ains i-ft sp n n r k t nwhir.b it mmprigeg meets the aforementioned description 
telating with referenc e to Figs, la and lb. 



afi^J= More ^i. i n t ^11yp TeeT fi e1 yj the tread 101 of Fig. 2a differs from that of Fig. 2 
in that i t compri ses- between its sid e walls la ter al f a ce s 104 and 105, instead of the-said films 
114, it contains two conductive films 114' which electrically connect the inner and outer 
faces 102 and 103 of the-said tread WHO] together, 
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[0065] Thosr Xhese two films 1 14 '-arc in this example dissymmetric a] to each other in 
relatioii r elative to the circumferential median plane P of thatthk tread 101 . 



[ ftn ^] It rsiXJwjU be noted that a tread 101 Ai\r.avA \ \ i £ t ri in annnrHanre with this 

variant embodiment mnlH mn t fl i nrnig ht mrnp rj ^ more than two conductive films 114*, and 
that each film 114* cotridmighl have a given inclination other than that re pr^nte r khnwn in 
Fig. 2a i n rela t ing relative to the-said circumferential median plane P. 



[ nflfi7 ] As for the tread 101 of Fig. 2c, it differs from that of Fig. 2a; in thatii 

c o mpri s e s between its s iHe walk lateral faces 104 and 105 i t co n tai ns a single conductive film 
114' joining Ihe w hic h conn ects said faces 1 02 and jflf hl^ trtg efoer in fok R Y ^mp^ provided 
in that example oust the srtelocaiiari of said median plane P. 

[ ftnfiR ] The tread 101 of Fig. 2b differs from that of Fig. ^2 in that it c o ntains, on one 

STd e^ompH ^es fo^tlVj two inner r i bbon r.nnrin r . tnr s r.nnHiirtiye strips 1 14a which are provided 
respectively provided oii aj, the sTrcslacations of said si H rw^lU lateral fare^ 104 and 105 and 
wMch connect said conductive layer 1 10 to said inner face 102 and, m i H i h i iili H i gemnHly an 
outer ribbon couductuicjjn/hictiye strip 1 14b which is provided between the-said 
sidewallslateral fa^f s 104 and 105 andjduch connects said layer 1 10 to said outer face i<)5 



[0069] 



In the example of Fig. 2b, said outer i 



rrstrip 1 14b is provided 



onat the sftelnratinn of said circumferential median plane P, 



[0070] It 4trtnwill be noted , however, that a tread 101 ; 

fl cc or d fl T ? ^ w'th |ni> variant embodiment could c o n t ainm i ght rnmprise one or more outer 
ribbon cunductuissirips 1 14b, each capable ufpossihly having a di££ej£nLgeometry and an 
inclination different from said plane P, provided that it connects said layer 1 10 to said outer 
face 105 [siv]. M& 



[QQ71] 



in that it t 



As for the tread 101 of Fig. 2d, it also contains an ou t e r ribbon c o nductoi 1 14b 
11 4b such as that of Fig. 2b, but it-differs from that of Fig. 2b 



ctmprises a single inner rib 



114 



43135 6- 1 



mnnra -t in^ whirh mnnftr.fs said inner face 102 to said conductive layer 110, said inner r ibbon 
r n nH ii r t n i ^trip 1 14a being provided between the-said sufewalk lateral faces 104 and 105. 

[0077] It isiDwill be noted that thrrathese rnnHnrtive films 114' and t h o s e ribbon 

conductors strips 1 14a and 1 14b cartma^ have a thickness different tfaicjcnes^from that of said 
conduc t ive layer or ofeach conductive layer 1 10. 

[0073[ As for the resistivity of said films 114' and said ribbon conducLuis strips 1 14a 

and 1 14b, it is preferably rotrgrdy substantially equal to that of said layer 1 10 in those these 
variant embodiments. 



[0074] iWt » i c a n An account w i ll now b e given nf+hr» tests p e rf o rmed, on the one hand, 
nrrrampH nut, firstly, with a first set of tires wrthhavjng^ tread 1 according to Fig. 1 and, on 
t hft nt lw, n n ^nnHfy with a second set of tires wrrHhaving a tread 101 according to Fig. 2. 
ThoseXhese tests were r nnH nr t eHp erfhrrn eH in comparison with a ""control"" set of tires, 
cha r ac te ri ze d which is cha r a cteri sed by an insulating treadrothaving^a. resistivity greater than 
or equal to 10 I3 -fi- Q.cm. 

[0075] -ThrrreThese tests consisted ofin quantifying the radio interference detected in 
amplitude ^modulation mode , onduring the travel of a test vehicle picMdeiLsuccessively 
fitted-with thosethese sets of tires, by amplification and analysis of the corresponding signals 
recorded signals on a loudspeaker. 

[0076] -Thoselhese tests were conducte d ca rried ou t under the same weather conditions 
(temperature^ e C, outdoor humidi t y l e v e l 18%, o u t do o r dew point te mp e tatuie -7° €;JJZg£, 
moisture content of the external air 1 S%, Hewpnint temperature of the extern^ air- -7°P) anH 
under the same rmrmrrgrra veiling conditions (road sections mn t a i n i n g rnmpri ging manhole 
covers, nmningtiayeiling speed; 70 km/h). 

[0077] Furthermore, a frequen c y of 138G kllzt hsjg was used for the radio receiver 

installed on hoad the test vehicle -^ fieqnen n y of WJ? corresponding to amplitude 
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modulation, with the same amplification of the signal emitted byiiom the radio receiver infor 
all the tests. 

[0078] The tires of each of the sets tested had a tread app r oxima t elyof a thickn ess o f 

about 1 .2 cm thick . As^trrRckiing__to the tires wrthhaving a tread 1,101 according to the 
mvpntinn j hi-inn^ whirh a r^ relfltivft to thesaid first and second sets, each axial conductive 
layer 10, 110 had a thickness of 0.5 mm and a resistivity roughry s ub s t an t ia lly equal to 10 3 
fi- Q.cm. 

[007Q] Wi t h mgand R elatin g to the tread 101 of the tires of said second set, bot hthe two 
radial conductive layers 1 14 hadrfor example^had a thickness of 0.5 mm, and a resistivity 
akowhich is likewise less than or equal to 10 3 -& Q.cm. 

10080] As for the resistivity ofthe said insulating material of each tread 1 , 1 01 , it was 

made equal to that of each tread of thtrsaid ""control"" set, that is to say , greater than or equal 
to 10 13 -&Q.cm. 

*] The-test results oXiheseJests^are illustrated by the graphs of Figs. 3, 4 and 5, 

which refer respectively to thc~said ""control-" set, to said first set and to said second set of 
tires, and which represent av e rage s a verage va lues , over several runs, of the potential of the 
signal recorded in amplitude ^modulatiorunode (expressed in V) as a function of time 
(expressed in ms). 

[QQ 82 ] It can be seen in Fig. 3 that, for the -"control"" set of tires, ninningj fag 

tr a ve ll ing of the vehicle o n over the metal elements generates onal the loudspeaker 
meartavcrage v a lue s o f interference values- of relatively high amplitudes (1.62 V and 1.79-V 
resp e c t ively ^ for the p ai r s of front and rear pairs r>f tires respectively ). Those mean Jhese 
average potential values, called ^V ^eferred t n as "V ^ by the i-nrpr-rtp^nn, in fop 

art, are calculated by means of discrete gnaH r a tir .mnt mean orrsqu are ove r an acquisition time 
window. 

[0083] As can be seen in Fig. 4, the first set of tires according to the invention itself 

generates meana^eiage interference values YmsMinis, the amplitudes of which are very 
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ysnhstantially reduced n^A ii v n t n t l ir rnmparftrl with said ""control"" set (0.66 V 

and 0.72 V), for the pairs of front and rear pairs of tires respectively, theeta reduction being 
yolabcmt 60%). 



[flftfoi] As can be seen in Fig. 5, the second set of tires according to the invention 

generates meana^erage interference values VmsMnm, the amplitudes of which are further 
reduced rela t iv e i nstill fiirthftr mmpareH with said first set (0. 1 6 V and 0.21 V), for the parrs 
trPfront and rear pairs nf tires respectively, theoo, reduction l i n i ng appmr i mntelynf ahmit 

90%). 



[0085] As can be seen in Figs. 4 and 5, it t*Hnwi11 be noted that the duration of each 

interference phpnnmenrm Tplntivp to said first and second sets of tires is also 
considerably likewi s e s ub s tanti ally reduced , compare d relative to the ""control"" set. 



[00 8 6] In conclusion, the result of these tests is 

satisfactory to l i stening c omfort fo r the passenger or passengers ofin a vehicle which is 
equipped with tires according to the invention. 
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TITLE 



A TREAD FOR A TIRE AND A TIRE COMPRISING IT 



BACKGROUND OF THE INVENTION 



Field of the Invention 

[0001] The present invention relates to a tread for a tire and a tire comprising it. The 
invention applies in particular to the good operation of the electronic apparatus on board a 
vehicle fitted with such tires, in particular a vehicle of the passenger-car type. Thus, the 
invention applies for example to the quality of radio-wave reception from radio equipment 
inside such a vehicle, and/or to the reliability of an electronic device provided inside a tire 
fitted on this vehicle. 

Related Art 

[0002] It is known that the tires of a vehicle become charged and discharged by a 
triboelectric effect when travelling, and that the corresponding charging and discharging 
sometimes interfere, via electromagnetic disturbances, under specific weather conditions, 
with the electronics on board the vehicle, for example with radio equipment on board the 
vehicle, and more particularly when said equipment is used in amplitude-modulation mode. 

[0003] In particular, when passing from a first section of travel to a second section of travel 
which succeeds it and which has different physical characteristics from those of the first 
section, for example different electrical conductivity and/or structure and/or relief, sudden 
discharging via the tread of each tire of the charge accumulated on said first section occurs. 
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[0004] Such successive sections of travel may for example be formed respectively of an 
electrically insulating material, such as asphalt, and an electrically conductive material, such 
as that used for metal joints of a bridge, manhole covers or railway rails. 

[0005] It is also known that these sudden discharges and the electromagnetic disturbances 
which may result therefrom are all the more marked, the more, in particular, electrically 
insulating is the material forming the tread, when passing during travel on one and the same 
first section to one and the same second section. 

[0006] Now, it happens that a number of current tires are characterised by a high content of 
non-electrically conductive reinforcing filler, such as silica, the desired advantageous effect of 
which is to reduce the hysteresis losses during travel and, consequently, the rolling resistance 
of the tires, such that the fuel consumption of the corresponding vehicle is also reduced. 

[0007] One disadvantage of these tires is the relatively high resistivity of the material of the 
tread, the result of which is sometimes to generate said electromagnetic disturbance, under 
certain weather conditions. 

SUMMARY OF THE INVENTION 

(0008] The object of the present invention is to propose a tread for a tire and a tire 
comprising it, said tread, based on an electrically insulating material, being defined laterally 
by two lateral faces connecting radially inner and outer faces together, which make it possible 
to minimise, when passing from said first section to said second section, the strength of the 
electrostatic discharges from the tread of each tire and therefore to minimise the 
aforementioned electrostatic disturbances. 

[0009] To this end, a tread for a tire according to the invention comprises on its 
circumference at least one conductive layer substantially connecting said lateral faces 
together, said layer having a resistivity lower than that of said insulating material, which is 
provided on both sides of said at least one layer in said tread. 
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[0010] This tread structure, when used for a set of tires fitted on a vehicle with an onboard 
radio receiver, makes it possible, in particular, to reduce significantly the radio interference 
which may be noticed in amplitude modulation mode, when travelling on electrically 
conductive road elements, under certain weather conditions. 

[0011] According to one variant embodiment of the invention, said at least one conductive 
layer substantially connects said lateral faces together, such that it is interrupted opposite at 
least one of them. 

[0012] According to another variant embodiment according to the invention, said at least one 
conductive layer substantially connects said lateral faces together, such that it is interrupted 
opposite said radially inner and outer faces. 

[0013] According to another characteristic of the invention, said at least one conductive layer 
is substantially parallel to said outer face. 

[0014] According to another characteristic of the invention, said tread comprises a single 
conductive layer provided at a distance from one and the other of said inner and outer faces 
which is greater than or equal to one-quarter of the thickness of said tread. 

[0015] Preferably, said distance is equal to half the thickness of said tread. 

[0016] Preferably, the resistivity of said conductive layer is made to be less than or equal to 
10 Q.cm, the resistivity of said insulating material being made to be greater than or equal to 
10 8 Q.cm. 

[0017] According to one particular embodiment of the invention, said tread furthermore 
comprises at least one conductive film which is provided to connect said inner and outer faces 
together electrically. 

[0018] Preferably, said tread then comprises two conductive films which are respectively 
provided at the locations of said lateral faces. 
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[0019] Even more preferably for this embodiment, said films are extended respectively on 
said outer face by two electrically conductive circumferential peripheral bands. 

[0020] According to a variant of this particular embodiment of the invention, said tread 
comprises, between said lateral faces, at least one electrically conductive film which connects 
said inner and outer faces together. 

[0021] According to another variant of this particular embodiment of the invention, said 
tread comprises, firstly, at least one inner conductive strip connecting said at least one 
conductive layer to said radially inner face and, furthermore, at least one external conductive 
strip connecting said at least one conductive layer to said radially outer face. 

[0022] A tire according to the invention is such that it comprises said tread according to the 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] The aforementioned characteristics of the present invention, and others, will be better 
understood by reading the following description of an example of embodiment of the 
invention, given by way of illustration but not of limitation, said description being given in 
relation to the appended drawings, in which: 

[0024] Fig. 1 is a diagram of a radial section of a tread according to a first embodiment of 
the invention, 

[0025] Fig. 2 is a diagram of a radial section of a tread according to a second embodiment of 
the invention, 

[0026] Fig. la is a diagram in radial section of a tread according to a first variant of said first 
embodiment of the invention, 

[0027] Fig. 2a is a diagram in radial section of a tread according to a first variant of said 
second embodiment of the invention, 
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[0028] Fig. lb is a diagram in radial section of a tread according to a second variant of said 
first embodiment of the invention, 

[0029] Fig. 2b is a diagram in radial section of a tread according to a second variant of said 
second embodiment of the invention, 

[0030] Fig. 2c is a diagram in radial section of a tread according to a third variant of said 
second embodiment of the invention, 

[0031] Fig. 2d is a diagram in radial section of a tread according to a fourth variant of said 
second embodiment of the invention, and 

[0032] Figs. 3, 4 and 5 are experimental graphs illustrating the sound level of the radio 
interference in amplitude-modulation mode which were detected under identical conditions, 
for travel with tires with a conventional tread, with a tread according to Fig. 1 and with a 
tread according to Fig. 2 respectively. 

DETAILED DESCRIPTION OF THE INVENTION 

[0033] The tread 1 illustrated in Fig. 1 has a substantially trapezoidal radial section solely for 
purposes of simplification. It will be understood that it could have any form judged 
appropriate, including tread patterns, for the type of tire selected. 

[0034] This tread 1 is defined by a radially inner face 2, intended to be located facing the 
different reinforcements of a tire (not shown), by a radially outer face 3, intended to evolve in 
contact with the ground when travelling, and by two lateral faces 4 and 5 connecting together 
the two facing pairs of lateral edges 6, 7 and 8, 9 of said faces 2 and 3. 

[0035] The tread 1 is based on an electrically insulating material, for example one 
comprising a non-conductive reinforcing filler, such as silica. 
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[0036] As can be seen in the Example of Fig. 1 , the tread 1 comprises, on its circumference, 
a conductive layer 1 0 which substantially connects said lateral faces 4 and 5 together, such 
that the aforementioned insulating material is provided radially on both sides 1 1 and 12 of 
said layer 10. 

[0037] In the example of Fig. 1, the tread 1 comprises a single conductive layer 10 which is 
provided substantially parallel to said outer face 3. 

[0038] However, a tread 1 according to the invention might comprise a plurality of such 
conductive layers 10, provided that said insulating material is provided on both sides of each 
layer 10. 

[0039] More precisely, the conductive layer 1 0 relating to the example of Fig. 1 is located at 
a distance from one or the other of said inner and outer faces 2, 3 which is preferably greater 
than or equal to one-quarter of the thickness of the tread 1 . 

[0040] As can be seen in this embodiment, said conductive layer 10 is, even more preferably, 
provided at an equal distance from said inner and outer faces 2 and 3. 

[0041] It will be noted that a conductive layer 10 according to the invention is characterised 
by lower resistivity than that of the zone 13 occupied by said insulating material, in the 
tread 1. 

[0042| By way of example, the resistivity of said conductive layer 1 0 is arranged to be less 
than or equal to 10 8 Q.cm, whereas the resistivity of said insulating material is arranged to be 
greater than or equal to 10 8 Q.cm. 

[0043] The conductive layer 10 is for example formed of a mix of elastomers which is rilled 
with carbon black, the content of carbon black being set according to the desired resistivity. 

[0044] According to a variant embodiment of this conductive layer 10, it may be obtained 
from a liquid solution which is applied to one of the parts 1 1, 12 of the tread 1, said solution 
comprising an electrically conductive mix and a diluting solvent. 
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[0045] Furthermore, said conductive layer 10 may have a variable thickness compared with 
that of the tread, for example advantageously of between 0.5 mm and 2.5 mm, for a total 
thickness of the tread 1 of about 1 .2 cm on average. 

[0046] Tests were performed with tires each comprising a tread 1 of the type illustrated in 
Fig. 1, as discussed below in the Examples. 

[0047] Thus, within a vehicle equipped with a radio receiver operating in amplitude- 
modulation mode and tested travelling on a road comprising metal sections, such as manholes 
and/or metal bridge joints, there is exhibited a significant reduction in the electrostatic 
discharge when entering these sections and, consequently, in the radio interference which can 
be detected, under certain weather conditions. 

[0048] There results a significant improvement in the listening comfort for the passengers. 

[0049] Fig. 2 shows a second embodiment of the tread 1 of Fig. 1, the elements thereof 
which are repeated identically being identified, respectively, by numbered references 
increased by 100. 

[0050] A tread 101 according to Fig. 2 is distinguished from said tread 1 in that it 
furthermore comprises at least one radial conductive film 1 1 4 which is provided to 
electrically connect the outer face 103 to the inner face 102 of said tread 101 . 

[0051] In the example of embodiment of Fig. 2, it can be seen that the tread 101 comprises 
two conductive films 114 which are respectively provided at the locations of the lateral faces 
104 and 105 of said tread 101 and which, preferably, are extended respectively on said outer 
face 103 by two circumferential peripheral bands 115, which are also conductive and of 
variable width. 

[0052] It will be noted that these conductive films 1 14 may have a different thickness from 
that of said conductive layer 1 10. 
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[0053] As for the resistivity of said films 1 14, it is preferably substantially equal to that of 
said layer 110 in this example of embodiment. 

[0054] Tests were also carried out with tires each comprising a tread 101 of this type, as 
discussed below in the Examples, and thus there was displayed a significant reduction in 
electrostatic discharge when entering the aforementioned sections with reference to the 
example of embodiment of Fig. 1 and also a significant reduction in any radio interference 
which results therefrom. 

[0055] Referring to the examples of embodiment which have just been described, it will be 
noted that the treads 1,103 according to the invention furthermore impart to the tires 
incorporating them reduced hysteresis losses during travel, in the same way as a tread based 
on the same insulating material comprising a low-hysteresis reinforcing filler, such as silica. 

[0056] It will also be noted that the axial conductive layers 10, 110 of Figs. 1 and 2 do not 
each in practice have a strictly linear radial section as is indicated diagrammatically, but a 
more or less irregular section, which results from the pressure stresses inherent in the 
moulding of the tire. Each conductive layer 10, 110 might, for example, have a radial section 
which is substantially undulating, or in the form of broken lines, provided that it extends 
between said lateral faces 4, 104 and 5, 1 05 and over the entire circumference of the tire 
incorporating it. 

[0057] Figs, la and lb on one hand, and Figs. 2b, 2c and 2d on the other hand, illustrate 
variant embodiments of the treads shown in Figs. 1 and 2, respectively, the elements of these 
Figs, la, lb, 2b, 2c and 2d which perform functions similar to those of the elements of Figs. 1 
and 2 being identified by the same numerical references. 

[0058] The treads 1 of Figs, la and lb, following the example of Fig. 1, are also such that the 
conductive layer 10 which each of them comprises substantially connects said lateral faces 4 
and 5 together. 
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[0059] More precisely, the layer 10 of Fig. la is interrupted opposite each of the lateral faces 

4 and 5 of the tread 1, that is to say that each of the lateral edges 10a, 10b of said layer 10 is 
distant from the lateral opposing face 4 or 5. 

[0060] In non-limitative manner, each edge 10a, 10b may be distant from the lateral face 4 or 

5 opposite by a distance which may for example equal 5% of the width of the tread 1 , at the 
location of said layer 10. 

[0061] It will be noted that a layer 10 in accordance with this variant embodiment might be 
such that only one of its lateral edges 10a or 10b is distant from the lateral face 4 or 5 
opposite. 

[0062 J As for the layer 1 0 of Fig. 1 b, it is distinguished from that of Fig. 1 a in that it is 
furthermore interrupted opposite said inner and outer faces 2 and 3 of the tread 1, that is to 
say that it has between its edges 10a and 10b a plurality of interruptions 10c in the form of 
circumferential grooves. 

[0063] The treads 101 of Figs. 2a to 2d, following the example of Fig. 2, are also such that 
the conductive layer 1 10 which each of them comprises substantially connects said lateral 
faces 104 and 105 together. It will be understood that a tread 101 according to one of these 
Figs. 2a to 2d might for example be such that the conductive layer 1 10 which it comprises 
meets the aforementioned description with reference to Figs, la and lb. 

[0064] More precisely, the tread 101 of Fig. 2a differs from that of Fig. 2 in that it comprises 
between its lateral faces 104 and 105, instead of said films 1 14, two conductive films 1 14* 
which electrically connect the inner and outer faces 102 and 103 of said tread 101 together. 

[0065] These two films 1 14' in this example are symmetrical to each other relative to the 
circumferential median plane P of this tread 101 . 

[0066] It will be noted that a tread 101 in accordance with this variant embodiment might 
comprise more than two conductive films 1 14\ and that each film 114' might have a given 
inclination other than that shown in Fig. 2a, relative to said circumferential median plane P. 
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|0067] As for the tread 101 of Fig. 2c, it differs from that of Fig. 2a in that it comprises 
between its lateral faces 104 and 105 a single conductive film 114' which connects said faces 
1 02 and 103 together, in this example provided at the location of said median plane P. 

[0068] The tread 101 of Fig. 2b differs from that of Fig. 2 in that it comprises, firstly, two 
inner conductive strips 1 14a which are provided respectively at the locations of said lateral 
faces 104 and 105 and which connect said conductive layer 1 10 to said inner face 102 and, 
secondly, an outer conductive strip 114b which is provided between said lateral faces 104 and 
105 and which connects said layer 1 10 to said outer face 105. 

[0069] In the example of Fig. 2b, said outer strip 1 14b is provided at the location of said 
circumferential median plane P. 

[0070] It will however be noted that a tread 101 in accordance with this variant embodiment 
might comprise one or more outer strips 1 14b, each possibly having a different geometry and 
inclination from said plane P, provided that it connects said layer 1 10 to said outer face 105. 

[0071] As for the tread 101 of Fig. 2d, it also comprises an external strip 1 14b such as that of 
Fig. 2b, but differs from that of Fig. 2b in that it comprises a single inner strip 1 14 which 
connects said inner face 102 to said conductive layer 1 10, said inner strip 1 14a being 
provided between said lateral faces 104 and 105. 

[0072] It will be noted that these conductive films 1 14' and strips 1 14a and 1 14b may have a 
different thickness from that of said or each conductive layer 110. 

[0073] As for the resistivity of said films 1 14' and said strips 1 14a and 1 14b, it is preferably 
substantially equal to that of said layer 1 10 in these variant embodiments. 

EXAMPLES 

[0074] An account will now be given of tests carried out, firstly, with a first set of tires 
having a tread 1 according to Fig. 1 and, secondly, with a second set of tires having a tread 
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101 according to Fig. 2. These tests were performed in comparison with a "control" set of 
tires, which is characterised by an insulating tread having a resistivity greater than or equal to 
10 13 Q.cm. 

[0075] These tests consisted in quantifying the radio interference detected in amplitude- 
modulation mode, during the travel of a test vehicle provided successively with these sets of 
tires, by amplification and analysis of the corresponding recorded signals on a loudspeaker. 

[0076] These tests were carried out under the same weather conditions (temperature: 17°C, 
moisture content of the external air: 18%, dewpoint temperature of the external air: -7°C) and 
under the same travelling conditions (road sections comprising manhole covers, travelling 
speed: 70 km/h). 

[0077] Furthermore, there was used for the radio receiver on board the test vehicle a 
frequency of 1386 kHz, corresponding to amplitude modulation, with the same amplification 
of the signal emitted from the radio receiver for all the tests. 

[0078] The tires of each of the sets tested had a tread of a thickness of about 1 .2 cm. 
Relating to the tires having a tread 1, 101 according to the invention which are relative to said 
first and second sets, each axial conductive layer 10, 110 had a thickness of 0.5 mm and a 
resistivity substantially equal to 10 3 Q.cm. 

[0079] Relating to the tread 101 of the tires of said second set, the two radial conductive 
layers 1 14 for example had a thickness of 0.5 mm, and a resistivity which is likewise less than 
or equal to 10 3 Q.cm. 

[0080] As for the resistivity of said insulating material of each tread 1, 101, it was made 
equal to that of each tread of said "control" set, that is to say, greater than or equal to 
10 13 Q.cm. 

[0081] The results of these tests are illustrated by the graphs of Figs. 3, 4 and 5, which refer 
respectively to said "control" set, to said first set and to said second set of tires, and which 
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represent average values, over several runs, of the potential of the signal recorded in 
amplitude-modulation mode (expressed in V) as a function of time (expressed in ms). 

[0082] It can be seen in Fig. 3 that, for the "control" set of tires, the travelling of the vehicle 
over the metal elements generates at the loudspeaker average values of interference of 
relatively high amplitudes (1 .62 V and 1 .79 V, for the front and rear pairs of tires 
respectively). These average potential values, referred to as "Vims" by the person skilled in 
the art, are calculated by means of discrete root mean square over an acquisition time 
window. 

[0083] As can be seen in Fig. 4, the first set of tires according to the invention itself 
generates average interference values V™, the amplitudes of which are very substantially 
reduced compared with said "control" set (0.66 V and 0.72 V, for the front and rear pairs of 
tires respectively, or a reduction of about 60%). 

[0084] As can be seen in Fig. 5, the second set of tires according to the invention generates 
average interference values Vims, the amplitudes of which are reduced still further compared 
with said first set (0.16 V and 0.21 V, for the front and rear pairs of tires respectively, or a 
reduction of about 90%). 

[0085] As can be seen in Figs. 4 and 5, it will be noted that the duration of each interference 
phenomenon relative to said first and second sets of tires is likewise substantially reduced 
relative to the "control" set. 

[0086] In conclusion, the result of these tests shows satisfactory listening comfort for the 
passenger or passengers in a vehicle which is equipped with tires according to the invention. 



